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(54) DRUM TYPE WASHING MACHINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To surely prevent abnormal vibration of 



a drum and an outer tube during spin-drying and reduce load imposed 
on a bearing. 

SOLUTION: The drum 5 is arranged in an inclined position such that 
an opening 5a in the drum 5 for casting clothes faces up. During spin- 
drying, when balance is adjusted by rotating the drum 5 at a rotational 
speed such that a centrifugal force acting on laundry contained in the 
drum 5 is smaller than gravity, the laundry in the drum 5 is entirely 
moved toward a rear end face and biased. Therefore, even if 
eccentric load is produced by the localization of the laundry about an 
axis, the probability of its position being located at the rear of the 
drum 5 as seen along the axis is very high. Thus, because the 
distance between the eccentric load and the bearing 10 is short, 
oscillation can be made relatively small even in the presence of the 
eccentric load, and the load imposed on the bearing 10 can also be 
made small. 
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the eccentric load may be located in the front part of the 
drum 5 (as shown in FIG. 11A) or in the rear part of the drum 
5 (as shown in FIG. 11B). Il should be noted that the 
foregoing are the most extreme examples and actual eccen- 
tric load is intermediately located between the two extreme 
locations. 

In the washing machine, the drum 5 is fixed to an end of 
the main shaft 8 and the main shaft S is can tile ve red by the 
bearing 10. By such a construction, a heavy load works on 
the bearing member 10 due to the weight of the drum 5 and 
the laundry. When an eccentric load exists in the drum 5, the 
force to shake the drum 5 is greater as the distance L 
between the eccentric load and the bearing member 10 is 
greater. The shaking force is the same as a bending force 
working on the main shaft 8. The force exerted on the 
bearing member 10 in the case of FIG. HA is stronger than 
in the case of FIG. 11B. The bearing member 10, normally 
consisting of ball bearings and other parts, may break by the 
strong force or, if not so, the life of the bearing member 10 
shortens. Further, in the washing machine wherein the outer 
tub 2 is oscillatably supported by elastic members such as 
springs, the outer tub 2 oscillates violently when it receives 
the strong force through the bearing member 10, which 
causes vibration and Doise of the washing machine. 
Therefore, in addition to reducing the amount of eccentricity 
W, it is desirable to make the eccentric load as close to the 
rear end of the drum 5 as possible, as shown in FIG. 11B. 

By the conventional washing machine as shown in FIGS. 
11A-11C, it is impossible to control the distribution of the 
laundry along the central axis of the drum S because the 
drum 5 is postured so that the central axis lies substantially 
horizontal. By the washing machine of the first embodiment, 
on the other hand, the laundry in the drum 5 is easy to move 
rearward by the gravitational force because the drum 5 is 
postured to tilt backward. FIGS. 3A-3B are illustrations 
showing distributions of the laundry in the drum 5 in the 
extracting process by the washing machine of the first 
embodiment. When the drum 5 is appropriately rotated to 
agitate the laundry in the drum 5, the laundry gradually 
migrates to the rear end of the drum 5, as shown in FIG. 3A. 
As a result, the laundry is gathered in the rear part of the 
drum 5, as shown in FIG. 3B. In this state, if the laundry is 
unevenly distributed around the central axis of the drum 5, 
the eccentric load is located close to the rear end of the drum 
5 and the bearing member 10. Thus, by the washing machine 
according to the present invention, the eccentric load can be 
brought into the rear part of the drum at high probability, a 
desirable position for suppressing the vibration and noise. 

FIG. 4 is a block diagram showing the construction of the 
electrical system of the washing machine of the first embodi- 
ment. A controller 20 for controlling the whole system 
includes a memory in which an operation program for 
carrying out washing, rinsing and extracting processes is 
stored beforehand. Connected to the controller 20 are opera- 
tion unit 31, display unit 32, driver 33, inverter controller 34 
and motor current detector 35. The operation unit 31 has an 
operation panel placed at the front end of the body housing 
1. When a user makes an operation on the operation panel, 
the operation unit 31 sends a signal indicative of the opera- 
tion to the controller 20. The display unit 32 includes a 
display panel placed at the front end of the body housing 1. 
The display unit 32 receives information relating to the 
operation by the user and/or the status of operation from the 
controller 20 and shows the information on the display 
panel. 

The controller 20 functionally includes a speed controller 
21 and an eccentric load determiner 22. The speed controller 
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21 sends a speed-designating signal to the inverter controller 
34. The inverter controller 34 converts the signal to a 
pulse-width-modulated (PWM) signal and applies a driving 
voltage corresponding to the PWM signal to the motor 12. 

5 The motor 12 rotates at a designated speed and in a desig- 
nated direction (back or forth), and the drum 5 rotates at a 
speed of a preset reduction ratio. The motor current detector 
35 detects a torque current component contained in the 
driving current supplied to the motor 12 from the inverter 

10 controller 34. When the drum rotates at a speed where the 
laundry is pressed on the inner circumferential wall of the 
drum 5 by the centrifugal force, the load torque changes in 
the course of one rotation of the drum 5 if the laundry is 
unevenly distributed in the circumferential direction of the 

15 drum 5. Accordingly, in the course of one rotation of the 
drum 5, the torque current component contained in the motor 
current changes corresponding to the eccentric load due to 
the uneven distribution of the laundry. 

FIG. 5 is a graph showing rotation pulse signals (rotation 

20 markers) produced by the rotation sensor 19 and an example 
of wave form of torque current component changing due to 
an eccentric load. In each rotation of the drum 5, the 
maximum peak Vmax of the torque current component 
appears at a time point when the load torque is largest. In 

25 general, the load torque is largest within a time period when 
the laundry causing the eccentric load is being lifted against 
the gravitational force toward the top of the drum 5. 
Therefore, in general, the maximum peak Vmax appears 
within a time period when the eccentric load is within a 

30 range from the bottom to the side of the drum 5. The 
minimum peak Vmin of the torque current component, on 
the other hand, appears within a time period when the 
eccentric Load is within a range from the top to the side of 
the drum 5. The difference a. between the maximum peak 

35 value and the minimum peak value (i.e. a=Vmax-Vmin), or 
the wave amplitude of the torque current component, reflects 
the magnitude of the eccentric load (or amount of 
eccentricity). The relation between the amount of eccentric- 
ity and the wave amplitude a of the torque current compo- 

40 nent is investigated beforehand, and a reference value is 
predetermined so that the amount of eccentricity at any time 
point can be evaluated by comparing the wave amplitude of 
the torque component at the time point to the reference 
value. 

45 Referring to FIG. 4, the eccentric load determiner 22 
receives waves from the motor current detector 35 and pulse 
signals from the rotation sensor 19, and determines by the 
above-described method whether the amount of eccentricity 
is less than a preset value. 

50 Referring to FIG. 6, the extracting process carried out by 
the washing machine of the first embodiment is described 
below. The extracting process is carried out after a washing 
or rinsing operation. The extracting process may be a 
so-called intermediate extracting process or final extracting 

55 process. 

After starting the extracting process, the controller 20 
sends a command to the driver 33 to energize the drainage 
pump 18 to start draining water (Step Sll). After completing 
the drainage, the speed controller 21 controls the motor 12 

60 through the inverter controller 34 to carry out a balancing 
operation (Step S12). In the balancing operation, the drum 5 
is rotated at speeds within a range slightly lower than the 
equilibrium speed where the centrifugal force and the gravi- 
tational force acting on the laundry are balanced. In this 

65 embodiment, the equilibrium speed is assumed to be 90 
[r.p.m.], and the drum speed is controlled to change within 
the range of 60-85 [r.p.m.] in the balancing operation. 



US 6,615,619 B2 



8 



In the balancing operation, the behavior of the laundry 
depends on the distance from the central axis of the drum 5. 
Outer part of the laundry lying on the circumferential wall 
of the drum 5 keeps rotating with the drum 5 because an 
adequate centrifugal force acts on that part of the laundry. 5 
Inner part of the laundry, on the other hand, is not so strongly 
pressed on the circumferential wall of the drum 5 that it 
repeats stumbling while the drum 5 rotates. Through such an 
agitating process, the whole laundry changes the position 
along the inclined circumferential wall toward the rear end 10 
of the drum 5, as explained above. Also, the laundry is 
adequately scattered in the circumferential direction. 

After carrying out the balancing operation for a preset 
time period, the amount of eccentricity is detected (Step 
S13). That is, the speed controller 21 sends a command to is 
the inverter controller 34 to raise the speed of the drum 5 to 
a speed slightly higher than the equilibrium speed, 100 
[r.p.rn.], for example, and keeps the speed (Step S14). In this 
process, the whole laundry is pressed onto the circumferen- 
tial wall of the drum 5 by the centrifugal force and rotates 20 
with the drum 5. In this state, the motor current detector 35 
detects the torque current component and the eccentric load 
determiner 22, based on the torque current component, 
determines whether or not the magnitude of the eccentric 
load, or the amount of eccentricity, is less than a preset value 25 
(Step S15). 

By the washing machine of the first embodiment, the 
laundry in the drum 5 is moved to the rear end of the drum 
5. So, even when an eccentric load exists due to an uneven 
distribution of the laundry around the central axis, it is 30 
highly probable that the eccentric load is located in the rear 
part of the drum 5, as shown in FIG. 3B and that the distance 
between the eccentric load and the bearing member 10 is 
short. Thus, even when the amount of eccentricity is con- 
siderably large, the load that works on the bearing member 35 
10, and so the oscillation or vibration of the outer tub 2 and 
the drum 5, are minimized. 

Here, the reference value of the amount of eccentricity is 
assumed as 4 [kg]. In Step S15, the eccentric load determiner 
22 determines whether the amount of eccentricity is less 40 
than 4 [kg] When it is less than 4 [kg], the speed of the drum 
5 is rapidly raised to 350[r.p.m.] (Step S16). Here, the drum 
speed corresponding to the frequency of natural oscillation 
of the outer tub 2 (or oscillation speed) is assumed as 250 
[r.p.m.]. At the oscillation speed, the outer tub 2 oscillates or 45 
vibrates fiercely. By the above speed control, however, since 
the speed of the drum 5 rapidly passes the oscillation speed, 
fierce oscillation or vibration of the outer tub 2 and the drum 
5 does not occur. After that, the drum speed is maintained for 
5 seconds (Step S17), and then is raised to 800 [r.p.m.] (Step so 
S18). After maintaining the speed for a preset time period, 
the extracting process is completed. 

When, in Step S15, the amount of eccentricity is deter- 
mined as greater than 4 peg], it is highly probable that 
abnormal vibration or noise arises if the speed of the drum 55 
5 is further raised. In such a case, the controller 20 deter- 
mines whether the above determination process has already 
been repeated three times (Step SI 9). When the number of 
repetitions is less than three, the process returns to Step S12 
to restart the initial stage of the extracting process. That is, 60 
the speed of the drum 5 is once reduced to be lower than the 
equilibrium speed, thus making the laundry fall off the 
circumferential wall of the drum 5 and promoting the 
redistribution of the laundry. When, in Step S19, the number 
of repetitions is three, it is assumed that an abnormality has 65 
occurred in the initial stage of the extracting process. So, the 
controller 20 commands the display unit 32 to show an error 



message (Step S20). The controller 20 may further produce 
a warning sound with a buzzer or the like, if necessary. After 
that, the controller 20 stops the whole operation (Step S21). 

Thus, by the drum-type washing machine of the first 
embodiment, even when an eccentric load exists due to an 
uneven distribution around the central axis of the drum 5, the 
eccentric load is brought close to the bearing member 10, so 
that the load on the bearing member 10 as well as vibration 
of the outer tub 2 and the drum 5 become relatively small. 
So, for example, the reference value used for the determi- 
nation in Step S15 may be set relatively large. This means 
that the allowable level of the amount of eccentricity is 
relatively great. Thus, the probability that the balancing 
operation needs to be repeated becomes smaller, so that the 
time period required for the extracting process is shortened. 
Also, the probability of an error of the extracting process 
becomes smaller. 
[Second Embodiment] 

A second embodiment of the washing machine of the 
present invention is described below. The mechanical struc- 
ture of the washing machine of the second embodiment is 
the same as in the first embodiment, so that the structure is 
not explicitly described in the following. FIG. 7 is a block 
diagram showing the electrical system of the washing 
machine of the second embodiment. The basic construction 
of the electrical system is the same as in the first 
embodiment, and the only difference is that the controller 20 
of the second embodiment includes a deceleration director 
23. So, the function of the deceleration director 23 is 
explained first. 

As explained referring to FIG. 5, when en eccentric load 
exists in the drum 5, the torque current component in the 
motor current periodically changes synchronized with the 
rotation of the drum 5, and the maximum peak appears at a 
time point when the load torque is largest in each rotation of 
the drum 5. In general, the load torque is largest within a 
time period when the eccentric load is being lifted against 
the gravitational force toward the top of the drum 5. 
Therefore, in most cases, the maximum peak of the torque 
current component appears within a time period when the 
eccentric load is being lifted from the bottom to the side of 
the drum 5. An efficient method of evenly scattering the 
laundry around the axis of the drum 5 is to break a part of 
the piled-up laundry causing the eccentric load and make it 
fall. So, the deceleration director 23 detects the maximum 
peak from the wave signal of the torque current component, 
and produces a pulse signal at a timing delayed by a preset 
length of time from the detection of the maximum peak. 
When the length of time period is preset appropriately, the 
pulse signal is produced at a time point when the eccentric 
load is at the top of the drum 5. This pulse signal is called 
here a deceleration-directing signal. On receiving the 
deceleration-directing signal, the speed controller 21 works 
to temporarily reduce the speed of the drum 5. 

As for the extracting process by the washing machine of 
the second embodiment, the control method is basically the 
same as shown in FIG. 6 of the first embodiment, and the 
only difference is that the balancing operation in Step S12 of 
the flowchart is performed in a different manner. FIG. 8 is a 
flowchart showing control steps of the balancing operation 
by the washing machine of the second embodiment. In the 
following part, the balancing operation by the washing 
machine is described along with FIG. & and further referring 
to FIGS. 9A-10. FIGS. 9A-9C are illustrations showing a 
distribution of the laundry in the circumferential direction of 
the drum 5, and FIG. 10 is an illustration showing a 
distribution of the laundry in the axial direction of the drum 
5. 
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St 1 - 1 ; i i«qKQft»6tirc»*. n»2©^ffitcB 

^e-£ 1 2#K9ttW6n. {:©■=&- ^ 1 2©HIK#(C 

b*-^7"->j i 3*5ix#3nr*i»5. c©*-^p*- 

>; 1 3©IhIK«i^BV^;1'F 1 4t^tt£^-y 1 1 
(CfcitStiS. «t^l©WffltcSW6ti/ti(i&*^Si^SIJ 
1 5 (CB^gp©^*^^*^*© (B^O^i/O *m 

16e-)t. iHt2©Wffi«:«W6*ifca*P36»6^- 
«2rt^£S5cHi3nS„ S5fc. ?f«2©JgSfJ{CBP* < *t 

1 7*mi&2tix*sK). m*mi Komtcttttbtiit 

[0016] Hlte-fe>1^ 1 9 B. y 1 1 *^t? 

*»i*»6«fiS3ti*. »3lttfJt3t*»i©iai«:ttB-r 

s±7'- y i i © y > ^<caRM±(c i ©^©^n* 1 



(4) 

5 

I |5]«K-r Office 1 |51/cW±fBKP£ffi}®LT^;£g|5{CflJ 

@«KRWUfc@K'W*fi#*£fi5T*. fcfc. HIE 
1 9©t»j&«F5A5©0|g[>m£1&»t?#3;i 

rfttft nwiPRs &©■?«&< . m^sm^^^m 

(,>r F^A5©0$K^g£tfcfcrr&4>©-c£>oT&cfc 

[0017] *muc%z> \ :; ?j*jmmi&<Dft'&<D--o 

(C. K 5 A 5 ©Ep<C4MftC *J.7MPil9H {cat L- r^a?>S#> 

^ ft a e tc v® < j: 5 ccnffl 2 ^jk o ft » e, nr i » * . 

[00 18]B11». K7A5*iBS7k¥tC|A3t?nT 
<,>£S&fc©-M&ttt F^ASftftffl&CCfcUT. F7A5 

-rftSeBrc**. g£*. K5A5Kl»{t4A?>XB8 
£t»9©tt. 011 (a) Xtt (b) CCist>T££ffla> 
6M/c«S8r©^IA 8 ©J3 0 <Z>$«0f®&& . oSOi 

ii(c) icnk-rj: 5 teffi$m<Dftmcmm-? zubm 20 
j: -o r, f 5 a 5 (Dm^uc^m^m^-r ( 0 

II (a) ©*--*) i, F5A5©$8l»CiiI<CMwfi# 
&&?2>m<& (011 (b) ©^-X) irt^ffS. 

#?3&. ^©4iiatc(B^a*i^SE-r-5is^^*»5f#^ 

[0 0 19] C©K5A5£gt?itS©<fc i 5K: F?A5*1S 
H8*5tf*l»Sl 0T^$htl^tS^, M31 0 30 

a 5 tcm>bffi&i>*&tE?zm&. fas 1 0 frhowme. 

BtLrt**& F^AS^lrSOtgabStt-S;*; 

C©^«£#8*Sfl3ti-J;^i-r€ > ^ 
iftotMl 0tc}##>.2>#>6. 011 (a) <Dir~ * 
tttHll (b ) ©^-^<fc0 fcttSrl 0CCA#^* 5 
fffflf*. Wlgl OB^T^m^TW^tl-C 
t,»4*i, C©Jr5&*#&^£§W££ffitfBL^<& 
9. JKMU%i^-cfe^*iM<^^*?©rasi^c 

H«:£/c. ^«2^^-^^>^-^©?fttf*-C > fi88ti 40 

*^^o»i-en/cwi4«2©®tt^^< 

Una ©ISB CCiViCi*^, *tcfltoBW 
fc'hS < "T £©#& 6"T. 15)— d^fi"?* & & 6 HS 
*. Bl 1 (b) tc^-T J; 5 (c F 5 A 5 (D&aucfiKtit 

C 0 0 2 0 ] 0 1 1 iC^L/cJ: 5 ftfikfc© F 9 ASCjft* 

tsr«, F^ASttBSTk^P^BBSsnrc^/ci*. 

*UC*fU ^30609 1©K9ASC«6H«-C«. K5A5 50 



#132 00 1 -2 7646 9 
6 

«. fitfJCCfc*} F?A5tfMHN(C9ttlsft< 6otl> 
S„ 03«. ;*30fcm©F5A^««(c*rt**$8«& 

K*i^%a»©^tt«*^-r««ia-c*i. f^a 

5A5£@$K;*-t±&<t. 03 (a) K^TJOCC. F"5 
flMrttWrtiEPaEl/T^SiL-Cfc. 03 (b) (c^TJ: 

S9WS1 0tcai»ffiatttS. c©J:5K:. COP? 
Aaa»«*©flliiSK:«fetitf. *fit{cjBfc»«[s(5r*>oT. 
»C»1IS»*±a5LA:J:5tca*Ll»tfl[«'C** F5A5 

[0 02 1] H4»:*£ttffll tcj;£ F^A^jJfeffltS© 
mSUfctgJ&Srm-r^P » * BIT?**. ±<*©iM©£S]£ 
fWSPgU2 Ott. i5fc#. 1?, JBl*i<r»-»fc*i5fe»t¥B* 

C©*IJffllgP2 0(C«. »fpSP3 1. «ct»3 
2, fi^f|g«lSP3 3 t -f>^*-^$IJ®g|53 4. 
i^HlS53 5#«tt<*irCt»4. «f^W3 UitS^l© 
OTIHc«Wi5*iWif^<***d*. J: Stiff 

Kj£CA:/Jjfll#*W»»2 0 ^it*. «/T^fP3 2 « 

SP2 0*6**K->ras?T4. 

[0022] $ijffl)gi52 ob, mmeoim^&pm^ 
i. »c»w««5E»2 2*^-ci»*. mteias*ijfaisp 

2 1 tt@*6S£g:f§7n«#£ -f *MBm 3 4 {ciHUJ 
L. ^>-»<-*W»»3 4»C©«^fll#*PWMfll# 
K^tt. C©PWM{f^CCtt;Dfc|glBi^EE5:^:-^ 

i 2(cEn»n-r-5o cntcj;^*-^ 1 2tt§TSi©0teja 

S-ca-^BfS©^ (*TX»2E) «c@(EL. F^A5« 

SfetftWaP35«. ^>/<-*W»fB53 436»6 j e-* 1 2 

4. j5fe®«J*^C^{C«fco-CF5A5©rtSSffl(C5g«3 

-pT F7A5*i|5IlteLr(,>S<i:#tC. F-7A5©^|fi) 
KjJ6WWHiSE0TI,»* i . F 5 A 5 *i 1 B«gr SW(C 

*«ifeR»B. F^A5*UlII3Et-&WB8rtrffi^© 

«aE(cjBHr*»c»wa»cj£i;rsatt"r*. 

[0 02 3 ] 05«. @|g-fe>-f 1 9(C«J:l5f#6n-S[il 
fc'-i)l>xm-% (05 4'©lH]iS- : 7-*) idC^tttcJ:?, 
h;U^^)S^©^«)<t©— <?U*jn-rjft^0r*S. F 
JUf m^5J©^b--^Vma x« F5A5© 1111k 

mjjlcmLT F7A5©±^CC}#^±lf J:^<fr.5.<t& 
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{CS*£ ft h . (B^S*i K 5 A 5 ©«<g{ig£» 
ifc/jX#©S/hfc:*-- i'Vminii, <I>l>?i5Sa* 

^{ss* iiM u r #> hmnmicm? & s -coiaiiias 

tt( = Vmax-Vmin)B, <!<(>WS©:rt:# 3 (O 

tm^-cmfcmmzfe&xtovtt. &&©£ ^ «:«*& 
[0024] H4K*»(,»r . m&m&vm^ 2 tt. * 

[0 02 5] »C»"e. C©Xttffl 1 © A5»feS«K 

mem l x »j£-r ei 6 ttw*ffe©a[±tf»fw© 

*7F-T 7 □ - 5=- t> - h x$> & . 
[0 02 6] WTKtfS^^Snix!:. $IJffl)g|52 
0 «S^fg»)SIJ3 3 ZftLXm*#>y 1 8 ^95? 

iSIS*Uffl)SP2 HS-f >^-#fM$P8fJ3 4&/|-bT*- 

©£T©ffiffiWcfl;fflTSj&l>77 it* t tm *) 

mmw&m. (c<DWxi,tmffi®$&mmz9 0 r pm<t-r 30 

lsli|£<*t»-£ Uf-;^S12). CC-CU. m«6 0 
&©<h-f 

[0 02 7 ] C©i ^©IsllgjiSli^lliSjlSJ: 0 t> 

K7A5ortja«gffi(caf#brt,^i5fe7i^ (o 

^ffl-T5©-C. -£ft6ft?g1?5tt F5A5©i*JHSffirtcSR 
9Ftt»T K-?A5©iaiKfc:#ot:Hl6U — rtfiNfc 

w-?xm<p£xm*>±vt>nz<D$>tmT??>> ic^ 

[0 02 8 ] 9tJ0$IBL ^5>XiHHai£?:tf-3/c* 
i. <&C»fi©*Jj^%Htf-r-5 -;7'S 1 3) „ tU 

k% . miutaamm 211^ »<- ^*fj®jgP3 4 

L-r. F7A5©m«EaiS?rife|«[Hllsiia«fc , 5fe^A 
fttt[gllEiX& 0 0 r pm$f±#3l±. ^-© 

lellEae^ifift-rS (X^-^^S 1 4) . C©££. F 50 
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5A5 rt©£T©&SI^ttj&l>;fjtt:<fc *) F 7 A 5 ©rtJS 
filHWtcSH"3#*. F5A5 4-fttciaiK-r*. C©tfc 

O-C. ^©£Sit£t;T(,> affiles©* #3. 
S 1 5) . 

[00293 ^mmm<D F-7Asc8fea«r«. ±a?b/c 

«t -5 (C F 9 A 5 (*3©»&J« F 5 A 5 (D'&mcft'ifZ © 
tLXb. -€-©(4g«@3 (b) VZmiy-tc&'jiC F^A 

5©{*gpr&45i^* s *^j:i3Ki^ ufc^-^r. ©tvfir 

fi<h*fcgl 0 4©(ttfailS«l^3®< > 

i*fr~,ict lx feWS l 0 cc»f*^fi?w*sta>itW{c/h3 

[0 03 0] CCr«#lJ^»^*4kg<!;Lr*s'3. ± 
taxf- f 7 - S 1 5-C«»C>fi*i4 k g£iTT*4*5* 
**IJSL. 4kgfelT-C&^.»^K:«. K^A5©[5Ife 
jig?:3 5 0 r p m S ftlttlji-r * (Xf-^S 1 

6) . covtmmxtt. ^tt2e»*jwrs@w©«ii 
.^{ctaa-rsiaKaiia (ssiaiKjiK) \&mz 5 0 r P 

m-C*&. C©*tg[p]|iaS-CW?Mf2W^^<Jg»lT 
±IBWWT«. F5A5€rB»nji-rSC4{cJ:0 

&m®nmmzmmicmM?z><Dx. f^a5^«2 
i)mmimx*f*<m®)-rzctiZ\5imxz2,. *<d& 
t. 5%>fflM&tz&xnmL (^7-v7 - s 17) . 1 

«C|K*|51lEjlSr*?»8 0 0 r pm£T*±#f<?-t+£ (X 

f-^si8)„ -eu-c *©0<eiS*iNtNFU-riift* 

[0 03 1] — 7?. 7"S 1 5tCT(S^fi*S4 k g 

ZmZ.X^&tmmZtitcWr&lCte, C©SSF5A5 

SlU^3Iiiar*^*>S^**ii^L (Xfv^Sl 
9) . 3|5KCjgLTI,>&Wft«*7^;,:/S l 2^iMo 

r»i*©fi%±cf«iffl4^*)ia-r. -r^cto^. f^as 

xmt-fctlcj:*) . F^A5©rt^HM(c5gOFt^-C 

t»*aaiw*iij«i3*. i5ts^©sieg^flETc *fc. 
^f-^^-s i 9(cr*iJSi5]^3iHls-c*sti^(ctt. 

ja^tfo-rtxfcii) Zfttm (^f?7"S2 0) . *© 
^iSliffi©^®?:^^ Uf-;7'S2 1 ) . 
[0 03 2 ] CCDJz^lCLX&m&MltiCjzZFv&jZ 
&mmt<cj:ti&. F5A5©««»)©i5fea«J©flft«:j: 

i o «cM-r znffimmmai^ < x-t&. ^^.«±ia 
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v 7'S 1 5 (cfews*iJ^SJi*^:# <t^CiW 
-3* 9. ®l>ffi©l^i5BjW£*5S©-C\ 
^W«SIlK*IIKtf r 3 < ft <3 . «Ji7KBifSB# 

ftSSt^t/jN$<ft-S„ 

[0 03 3 ] (Stfcffl 2 ) ^c«c. *»Woftfe©HifiW 

ffimte±&mmm i 4H«t?*&©rsMi§*«w-rs. 

H 7 ttSItt W 2 tc J: * K 5 A3^««to«£UM*ii&£ ^ io 

* o . tia-r s ©km&3s 2 o tcjuuifigjg^siJ 2 3 * 

(0 0 3 4] MStcfflmLXltiWLtc.k^ic, K-7A5 
(C(B<l>ffigj&i?MET & 4 . *- * «HE© h ^ 

At. aWMU^ttto&lfSSrfiaKJaO-t K5A5©± 20 
T, Jfe4'©J©£. fl34>*5fS#F^A5|*i©£®Gig*ai 

* l r a» 6 KKtncca -r £ * ^©iPiiKtiaiioiart k??£e 
r*4#ic. i-)i>i>mffij£ft<D&tt-2&iiim-rz. 

F 5 A 5 ©«ftg 0 KTU SfcW*W85CCijfe««I*#ttS * 
ft K ». flMri&gOJRia ift^TC^SMft-o fcftfl 

■e. Mii{4s^sP2 3»h^*«ao«»©sawi^36» 
6iAt-#*«HiO. -e©^tan#*>e>^s©B#m/c 

rafcastcssg-rsc 4 «:<£»), ®cwF7A5rt 
c©^-^^ft#^jsi§^M#-c*o. BKaue 

MWV2 1 BC©jl£jIfg7ix<i^£gW-5<!:. -B*8J«C F 
5 A 5 ©IllgaS^mi T<fc "5 CC«ltaJ«rtf 9 . 
[0035] *Hte«?!l2«:<fcS F9AS»fejMl-C« v Aft 

7k^eB#(DS*wft$r<a)BSSifi0a 1 ©i&Bj-cffl<,»fc0 6 
2©^'7>xia^asg©rt^*iti®L/ri,^„ i8«. 

^Sfefla|2© F5A5^S«cc*$tt*^>;*iBSSjIiE© 40 
B09&t>'0] 0 4#IOT. C©F7A3$gfc3i®CC*J 
©^fSlCC*jC^5i5t?li^©^ffitt»?r^-rmS:S. d 1 

[0 03 6 ] ta^jItt$IJWgP2 1 B-Y *3«SB3 
1 2*IE8tib > F^A5©|51tKiia*i 
J^BHfgjSSJ: 0 4>a*>tciS^?f&©[Hll£jIg <«*.« 

i o o r pm) icmmzti&jz^ic-rz ut»^s 1 50 
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2 1). F5A5*n 0 0 r p mt?iiSt5i. £T© 
JftS^JBS^K: <fc 0 F 7 A 5 rtilMffitCff LttW 6 ti 
fcttlTciaiK-r* (H9 (a) #M) . C©i*. F5 
A 5 ©$4ii 0 {Ci5feffl|«!3W^^-fC»» l/T t> 4 4 m>iM 

wm.ntz>» e <Dm>c<ffi&& f 5 a 5 ©X8t&ii» l 

fi#F5A5©±SPK:£>3<!:£&e) . igoifigig^SP 2 

3 hmm^m mimn^nm^ 2 nc j* n & 

(Xf^VS 1 2 2) . CCfl-Sf^ATJSfiSt. F-9 
A5©|5liEji^C<-B#W(c<gT-r-2)J: i 5K > 
K3flJflPS|52 1 BfffittalKjIK (m«6 0 r pm) &CT 

F 9 A 5 #Ielif£-f £ <fc ^ ft [HI^ilSJg^m-^^STS©^ 

mmfflvMtcvmxTz {xt-vvs 123). 

[0 03 7 ] C © J: 5 tt&it&K&tt. F 5 A 5 ©F»3S 
fiffitctt L tttt 6 ft fctfcH-ClellK-r 4 SfcS^ tcf^ffl 1/ -c 

4l/T(,>&. -Tftfc^. S*aft-o-Ct,^?5tSi^F7 
A 5 ©±gRfCf IJ^T £*-rs>^-CF^A5 5rj^jI3 
^©i5tii^fi^(cj:0^TLr^«cr4 (09 

( b ) mm ) . f ^ a 5 (D&mwmx.i'tm-t z&bti 

«0««3&>6©BE«K:tt«-r*36>6. Iiltili6©j£<{c(4 

g t r i »e ftwats i'f^ffl -r s s t >. c ©/t 
F5A5-*«ji-r€>4. afto^ort^gts 

;&)© ^ ^©I5HKlAicific^g{c*Si5fejii^*i$fetc^rF-r 

fiiaiB©*a ! »*-e©iH»c»'3«i»fc**ia(E3-tt*- 
^ iiiai«K:*si!ij»w©**arF3-e»«rr*ci 

[0 03 8 ] ±a© J: 5 ft^ffflCD^it©^ F 7 A 5 
©InllaiJSBji^K: 1 0 0 r pmiCR$n-5> (Xf •> 
7'S 1 2 4) „ C©4#(CB. $fe(C«'C^r«©MH<bft 
■5 r t ^/cj5fe?g^*J®® ic^fXT S C t tc J: -p r . »i>« 
B«afjJ:0«>/jN3<ft-prc^ (09 (c)#M) . 

[0039] *mmm2<o f^a^s^-cb. ^ssst 

IP K7A5 4— <*CC*©^g|J3&>6±S|5{C|*)*ot:@ 

-c^-rj^cft-s. -entc^o. c©?5tffl«j*iF5A5 

©±SPtc« L tc 4 * CC . jS-Ctfj J; 0 4) /Jn 3 < ft ^ 
ra^MTT€»4, *©j5fe«»©«TW»«»£nDK:^ 
•Tjr^tcftS. COftI*»K7A5oa«II 
tCffi(Bm/cW^8ftL.fcti[gK:SIT-rSC4{CftS. C© 

j:^(c v c©F7Aaajfea«w>«iac{cj:titf. ±^u/c 

J: ^ ftj^ilCC <t 4mT«^ci5t?i^B F 9 A 5 %W1H(C9 

I!)iti9)< #>e>. #^<3©^'7>xiBg*^?t^--c*o 

[0 04 0 ] C©«fc^(cHJ60l2©F7Ai«5feSta{CJ: 
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flMJ: 0 fettMKJSaWS < S5t$#» < . J; 0 fit 

[oo4M ft**. ±&wna—n-c*>'* i c> 

# £ C <b tt^R#-C*tl«SJJCCfflB|-r *. 
[■if©Ml&IIU!] 

[01] J^W©— 3»W"C*S3SJi« lK<t5K7 

[02] l © K 5 A3Cft««|eD JEIB iSttB. 

[0 3] HJS0U© F9*£Ci^WC*tt*jl£R* 20 
B$©ffi$4»©#flJi*ffli *5*-r«5j;ig. 

[04] mmm 1 © k 9 A5*a*ii«©*£ufciJf 

■f:/n s» 5>0 O 

[0 5] SOtWl©K5ASC«jB«{C*Jl»-C@IE-b> 
*K J: agWi'W*«#£»MtS*c «fc * I- * 

tmtiSJ&ftoygmt ©— 0O*7n-j-jg^0. 
[06] SfeSSW 1 © F 5 ASt8fcffi«CCteW Sl&tff S 

©SL^±tfS6fpB$©$ijai%7n-r7p-^i»- k 

[073 *»W©fHi©||*tW|-C * 4 HJfiWI 2 (C <fe 4 F 
5 A^Jt «M©tt*U£flt£&7n-r » * 0. 30 
[08] HSfiW 2 © F-5 AsSSfcjgfStctett SflttTktf If 

©^•7>^ggssate©$«7p-^+- h„ * 
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[0 9] 30IM2©K?A£8MM{c*sl»T F^Art 
©JS*l6l"C©iJfe««!©^tt«*^'r86Sia. 
[010] HJI«2©K^A5iafe«»«:*ji.»r K?a 

rt©w^i^-c©8i5fflw©»?if!K8i*wr«scia. 

[011] fi£*©-«W!?c F 7 ASC«MI«K:*5C»r« 

<cm#£ 0 r b » s ««©«*7n-r«saa. 
[1W©IMI] 
1 •••«• 
2 -5** 

3 

4- y>^" 

5- F-7A 

7- FT 
8 - -zBtt 
1 0 
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1 6 
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1 8 
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2 0 
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3 5 
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